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AF Burden and Anticoagulation:  
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Threshold?
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63 yo man with hypertension, sinus node 
dysfunction and episodes of asymptomatic 

AF recorded by PPM:



Would you anticoagulate?
A. Yes
B. No



2019 AF Guidelines and Anticoagulation
Class of 

Recommendation
Level of 
Evidence Anticoagulation Recommended For:

I A, B

Patients with NVAF and an elevated CHA2DS2-
VASc score of 2 or greater in men or 3 or greater in 
women, oral anticoagulants are recommended. 
Options include: 
• Warfarin (LOE: A) (S4.1.1-5–S4.1.1-7) 
• Dabigatran (LOE: B) (S4.1.1-8)
• Rivaroxaban (LOE: B) (S4.1.1-9)
• Apixaban (LOE: B) (S4.1.1-10), or 
• Edoxaban (LOE: B-R) (S4.1.1-11)

IIb C

Patients with NVAF and a CHA2DS2-VASc score 
of 1 in men and 2 in women, prescribing an oral 
anticoagulant to reduce thromboembolic stroke risk 
may be considered (S4.1.1-31–S4.1.1-35). 

January CT, et al.  2019 Focused Update on Atrial Fibrillat  



Risk of Stroke
Paroxysmal versus Sustained

Hohnloser SH et al. J Am Coll Cardiol 2007; 50:2156 

N = 6706

2%/year

2.2%/year
p=0.5



SPAF Studies
Ischemic Stroke Risk

J Am Coll Cardiol 2000;35:183–7 

3.2% per year
3.3% per year



CHA2DS2VASc Predicts Events

J Am Coll Cardiol. 2015;65(3):225-232. 



ENGAGE AF-TIMI 48

Circ Arrhythm Electrophysiol. 2017;10:e004267. DOI:10.1161/CIRCEP.116.004267 

N=21,105 



Replicated in post-hoc 
analyses of:
• ARISTOTLE
• ROCKET-AF 
• ACTIVE A 
• AVERROES 



Eur Heart J 2016;37:1591–602. 



Stroke or Systemic Embolism:
Meta-Analysis II

• 18 studies
• 239,528 patient-years
• Stroke or SE incidence:

• 1.6% in paroxysmal 
• 2.3% nonparoxysmal

• RR: 0.72
• 95% CI: 0.65 to 0.80
• p < 0.001

Favors PAF Favors 
Non-PAF Clin Cardiol 2017;40:641–7. 



Risk of Stroke
Paroxysmal versus Sustained

Hohnloser SH et al. J Am Coll Cardiol 2007; 50:2156 

N = 6706

2%/year

2.2%/year
p=0.5



What is Atrial Fibrillation?



• Silent AF
• Sub-clinical AF (SCAF)
• Device Detected AF
• CIED Detected AF
• AHREs

AF Terminology



• Would not be detected by means other than a device with
continuous (24/7) long-term recording

• Is usually asymptomatic
• Episodes are usually short in duration (minutes to hours)
• The specificity of CIED-detected AHREs differs

– Between individual devices 
– Improves as episode duration exceeds several hours
– Specificity even lower with ILRs which do not have an

atrial lead

SCAF Detected
by Cardiac Devices



What percentage of CIED 
patients have subclinical AF?

A.10%
B.20%
C.30%
D.50%
E.70%



Incidence of AF Detected in the Implanted 
Device Population



ASSERT II: AHRE episodes are common

ASSERT II: ILR implantation in 256 patients enrolled for research purposes 
(mean age 74 years, mean CHADSVASC score 4.1)

AHRE ≥ 5mins

AHRE ≥ 30mins

AHRE ≥ 6hours
AHRE ≥ 24hours

Healey JS et al. Circulation.(2017)



Prevalence of AF in Patients with 
Stroke Risk Factors



Arya et al. PacingClin.Electrophysiol. 30, 458-462 2007



Stroke Risk for SCAF is Lower than AF

1Healey JS et al. N Engl J Med. 2012;366:120–9
2Gage BF et al. JAMA. 2001;285:2864–70
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MOde Selection Trial (MOST)-
subgroup
312 patients

• AF (HR 5.93, P=0.0001)

Log Rank P=0.001

Glotzer TV et al. Circulation. 2003;107:1614-19.

AHRE ≥5 min

• Total mortality (HR 2.48 [1.25, 4.91], 
P=0.0092)

• Death/nonfatal stroke (HR 2.79 [1.51, 
5.15], P=0.0011)



The clinical significance of atrial 
arrhythmias detected by implanted device 

diagnostics (TRENDS)
• 2,486 patients (≥1 stroke risk- CHADS2)
• AT/AF burden subsets in preceding 30 day 

window:  zero, low (<5.5 h) and high (≥ 5.5 h)

Glotzer TV et al. Circ Arrhythmia. Electrophysiol. 2009;2:474-480.



ASSERT – Post Hoc

Eur Heart J. 2017;38:1339–134  

2580 patients receiving a pacemaker or ICD, aged >65 
years with hypertension, without prior AF

Absolute risk 3.1% per year,
comparable to the risk of clinical AF



Study Size
Follow 
up 
median

Prior 
AT/AF 
(%)

Mean 
CHADS2

AHRE min 
rate (bpm)

AHRE 
minimum 
duration

AHRE 
rate 
(%)

SCAF 
threshold 
for TE risk

Annual 
TE rate 
(%)

TE HR

MOSTsub
Glotzer et al. 2003

312 2.3 yr 60 - >220, 10 
beats

>5 min 51.3 >5 min 2.2 2.8*

Italian AT500
Capucci et al. 2005

725 1.8 yr 100 - PR Logic ≥5 min 78.9 >24 h 1.2 3.1

TRENDS
Glotzer et al. 2009

2,486 1.4 yr 20 2 >175, ≥20 s window
burden

24.0 >5.5 h
≥10.8 h/30 d

2.4
-

2.2¥

2.2¥

ASSERT
Healy et al. 2012

2,850 2.5 yr 0 ~ 2 >190 >6 min 34.7 >6 min 1.8 2.5

Home Care and everesT
Shanmugam et al. 2012

560 370 d 32 2 >180 14 min/d 
or 1%/d

40.0 3.8 h 4.9 
(8.7%¶)

9.4

IMPACT
Martin et al. 2015

2,718 2 yr 12 - ≥200 ≥36/48 
beats

34.8 Any AHRE 1.5 -

RATE Registry
Swiryn et al, 2016

5,379 1.9 yr 0 2 - ≥3 cons. 
PACs

¶¶ Long 
episodes

¶¶

*Death or stroke
¶P=0.06
¥excluding patients with prior AF history
¶¶Rates were adjudicated



AF Burden and TE Risk 

Circulation. 2019;140:e944–e963 



Temporal Relationship of Device-Detected 
AF to Thromboembolic Events

Year Trial Number of 
pts with TE 

Event

Definition
of AF 

episode

Any AF 
Detected

prior to TE 
event

AF 
Detected

only AFTER 
TE event

NO AF in 30 
days Prior 
to TE event

Any AF in 
30 days 

Prior to TE 
event

2011 TRENDS 40 5 mins 20/40 (50%) 6/40 (15%) 29/40 (73%) 11/40 (27%)

2014 ASSERT 51 6 mins 18/51 (35%) 8/51 (16%) 47/51 (92%) 4/51 (8%)

2014 IMPACT 69 36/48 atrial 
beats > 200 

bpm

20/69 (29%) 9/69 (13%) 65/69 (94%) 4/69 (6%)

2015 Turkaharia
et al.

187 5.5 hours 36/187 
(19%)

NA NA 15/187 (8%)

Glotzer et al. Heart Rhythm 2015;12:234–241 



Circulation. 2019;140:e944–e963. 



Warfarin Not Effective After Stroke Without AF

99 deaths (11 
bleeds)

45 major bleed

98 deaths (4 
bleeds)

18 major bleed

ESPRIT study group. Lancet Neurol. 6:115-124 (2007)

1,068 survivors of a minor 
stroke or TIA of presumed 
atrial origin randomized to 
warfarin (INR 2-3) or aspirin, 



Subsequent publication:  N Engl J Med 2018; 378:2191-22



2718 CIED patients with AHRE, median CHA2DSVA2SC score 4, randomized to no
anticoagulation (usual care) or anticoagulation initiated at times of AHRE and continued

for 30 / 90 days (depending on CHA2DSVA2SC)

IMPACT:
Tailored Anticoagulation vs. Usual Care in 

Patients With AHRE

OAC No OAC

Stroke 0.7% 1.3%
Bleed 1.6% 1.2%
Death 5.4% 5.1%

Martin DT et al. Eur Heart J 36:1660-8.(2015)

OAC 

No OAC



63 yo man with hypertension, sinus node 
dysfunction and multiple episodes of 
asymptomatic AF recorded by PPM:

CHA2DS2-VASc = 1



Circulation. 2019;140:e944–e963 



ARTESiA Study Design
Patients with:
- SCAF (at least 1 episode ≥ 6 min but none > 24 hrs)
- CHA2DS2-VASc score ≥ 3
- No clinical AF, contraindication or requirement for 

anticoagulation

CONSENT and 
RANDOMIZE

Active aspirin 
81mg qd

+
Placebo apixaban bid

Active apixaban 
5mg or 2.5mg bid

+
Placebo aspirin qd

Primary Efficacy Outcomes: Primary Safety Outcomes:
Stroke (including TIA with imaging) Major Bleeding 
Systemic Embolism 

Clinicaltrials.gov
NCT01938248



Inclusion criteria
Age  > 65 and one additional 
CHA2DS2VASc factor

and

documented atrial high rate 
episode > 6 mins

Exclusion criteria
conventionally diagnosed AF
indication for oral 
anticoagulation
contraindication for NOAC 
therapy

Oral anticoagulation therapy
(NOAC) with Edoxaban

ASA or placebo

Primary outcome:
stroke, systemic embolism,

or cardiovascular death

R

Clinicaltrials.gov NCT02618577

Flow chart of NOAH – AFNET 6



Conclusions
• AF burden is relevant to stroke risk.

– Threshold for risk?  Continuum of risk?
• SCAF/AHREs are VERY common and 

increase risk (< clinical AF)
• Reasons for weak temporal relationship 

between AF episodes and stroke events?
• Differential impact of AF burden and various 

CHA2DS2-VASc scores?
• ARTESiA and NOAH may provide some 

answers.



Circulation. 2019;140:e944–e963 



Thank you
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